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(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the presence of a nucleotide by amplifying the target nucleic acid by 
using a probe having fluorophore, and a probe complementary to the probe and having quencher molecule of the 
fluorescence, and monitoring the fluorescence of the fluorophore. 

SOLUTION: The detection of the presence of a nucleotide or the monitoring of the amplification of the 
nucleotide is carried out by amplifying the nucleic acid about the target polynucleotide (the amplification is 
carried out by either of the method using the first oligonucleotide probe and the method using the second probe 
"having a different length at least two bases shorter than the first probe. The first probe has a fluorophore, and 
the second probe is complementary to the first probe and has a quencher molecule capable of quenching the 
•fluorescence of the fluorophore. The fluorophore binds with the quencher at the position capable of 
distinguishing the fluorescence when the probes are hybridized.) and monitoring the fluorescence of the 
fluorphore, that is the generation of the fluorescence corresponding to the presence of the nucleic acid 
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1 

[<Kfflfflt*ottPB] 

ifioZt (Ml <D*}) 3%9 Y-?v--jm.v- 

* $ ft'pt£ <ti>m2 t tc x 0 ft $ 

7 y *V if- -> 3 v Ufc«^tc»3t»^7-i*»«**Hlo 
MfcSrtfi-f-fcB-e-fcix <b <£><@* ©^n -y±tc^-r^ 
t)«t'fc»), ft^^<07°D-y{i^3fee<j{^i6<j^y 

£1-S»£\ $&£3fcH<©$3fc»£li, &2<07*n-7*fc: 

— rsr fc&te»£i-*8EBHt*f0>*=* y 

2 ] v * y-vtmmmmx y / ? 

— tfT-feSit*^ 1 <0#j£. 

^l^^K±(Cfc<9, *8ft$"]#f?2<7Dyn-:/(D3' * 

[»*JS7] 3g3btH#Sgl ©yn-y«3' *#g7 
? U*^K±tCfc9, ^##J;i^2<£>7*n-7*<75 5' * 
* l^*^ K±Mfc5fit#Jf 1 0}f£ 0 

(7?3fiifcti-?-nJ^i:<7) 3 ' * Ko^jfclc: 

1 O^jfeo 

91 Ml <D7u-7<0^9 vir^- KEWA»P) 
(75 3i@*fcl±^Htl±<75 5 ' K»^l; 
i 5 2 <75 7° D - 7^5 ^ 1 (75 y D - y* J; 9 jg ^ntjfelg 

1 

[RM10] mi <D7a-7<D3m&1t\t*:ti&.± 
(75 5' *«5?y I/^-^KW^fcJ;^l<D7 c n-7-"(75 

9 $ 2 7" o - 1 » y n - 7 X *) fe £k >fS*« 1 

[fi*3iii] mi&£ifm2<D7u-yv2°c£tz 
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I»*«i2] «»K»*as/j:jSiK1'lcAix, IB 1 

<75^-y n'** U-*<f- K7 = n-y*J t tt>*ft$^/>^< <t t, 
ft 2 tt£#j&l^ Z t (C «fc <9 ft $ <Dgt£ 5 m 2 <D * V =* 5? 

tt* 1 07 : o-7-'lCffiffiWT\ K^«3tffl(75«*^«1- 
10 P>(75fi*(75TD-7'±|C!g-g-r-5t.WC*fol9, ftV^frW 

w*)t?tSi4. ^2c757 = D-yic:/N^yy yjn-'sa 
20 [0001] 

(fluorophore) flt^CDT P —7k. 

IcffiftM (quencher) ^fl-TS, ^ L < 4^ft $ Wffitt 
&)7n-7\zmi-Z>* »**Hl3J:WiH*?Wli, 

S5?^ u^-f- KO^ajtc^-ffl-CfcSc 

9 l < 4^ft $ <d7 u -7<n&m (ethers 
-Y y y if — > 3 fciiM-wmr t75SHM<W 7 
30 y ^Vif--> 3 vtc X 9 5I tier §ns?B*rotti«airi 

[0002] 

40 5^s, Jfltt£j^rotttt£ttffiAft<o^a*&g-?fc 
^ y v^<75,as;*S(tSc y 7^^^ y y^n 

y >^>ffl^fc^<t^-y 3^ u-^ Kro^ftt^i 

[0 0 0 3] 

Li 0 i:i-S»RJH*iJ:Ut|MIS:«fti-5fc 

50 **w#hsi4. £vMaa5ij«aiittt£*ri-*8 
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6?„ 2 0<757 = n-7*#5Xc7=-y >?'-f51§3\ 

[0 0 0 4] *irojfi*KIC*JV^T, *3S91l4, H^l^y 
V\ *1 W^n-^li^JtHSr^U S&2<7>7*n-7* 

[0 0 0 5] 

^6*j^y?^u^-f-K(Oii1it i:t>lc:fflVr>bix2. 0 rti 40 
feo*«*j!fcli, PCR, y#— (LC 
R) , ^f^LCR, tE3*:J:*>«Wr£*i3i8tt (T 
MA) !£Ki£?iJlcSo-<ig*§ (NASBA) . *JJ:W«l 
B&it4B (SDA) £££-TSo PCRIifttR*^ 
t\. PCRI±, Innis.et al, editors, PCR Protocols (A 
caderaic Press, New York, 1989) ; Sarabrook et al. ,Mole 
cular Cloning, Second Edition (Cold Sprong Harbor L 
aboratory, New York, 1989)^£< WXj&lCiEft^ftTV 

a. ;*y =f5i^ ua-*- K^n-^^-ffljffiji, 

77 u*?- K^if<si--5wicffli'^pcR7'7'r-v— 50 
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Ic#?t1-5c V»1*h0>*y * 5— -t?*rlHv»"CPCR*rfr 
ottii\ SW#y 7* u*f- Kft*fe£C3ttlMfetf 

^ u^-^ K§c£tf»n$-y:-5#y 7— tfii'cD^&icHi 

£■#£1*. »*U<li, W^tt^y /7- ^Srfflv^tP 
ir\ C&J;Lli\ Amplitaq (Perkin-Elraer, Norwalk, Con 

n.) roBittDN ajK y ^ 7-f tib5„ P 

cRco7--y >^'?ag(i, (£ffl^-y u^f-Kr 
o-T'wiawjas J: 9 W5^v^l 1 o'Cf&vvag-efc 

#y * 7— fe'Pwofi#3£9JT*?*< ffli^ibix 

[0006] kmm^nmm y ^7 * u*?- kj 
ii, s tz itmm^ y-7-t.tz itm&tofr htezwM 
Wry J-t— fc&SU x^-^->y^5?^ l^^k, y 
tf"7? K*i«*> 9 , ^n^ii"? i-yy-^ y y7 

* -Vic J; 9 gift*' y 7 7 - KH#mW('^L9 

CT^Lii* 3 fcv > L 4 fl&i * Lft+flw* y -r-^fro 
f^fXrot!) =*7? L'tf K^ML-Cv^o *U =*7 
7 Kri* TATGCCTGJ « ?b ZX^titMi^X 

P>3' *|6]**i-t»i:L, 1#iaL^^PS9. TAJ tt 
ft*->7f/->y, Icj Sisfir* '/'/f'/>, 
rGj iix^-^v^'T / rTj!i^^-^>^* 

^ y 3*5? ^ K7D-yi«© 5 ' *^ifi<§lc+^ 
ify7^ 1/7- i?gt£li5' i5»b3' 7J[S]-i: 

[0 0 0 7] 2**ICO^T^5 r£±»£*t£j tl±, 
tK y ? * K*fctt* y 3*5? 9 \,**f- Y®ftm.<r>& 

7 = y vm&t-Vk\^^tz%i? vmnzkzx? 
5. y ^ ^ u^-f - Ki * y =* ^ ^ u 

Or*? K7D-7*t L<(i7 : 7-YT-i:roP^K>2*»Jcfc 

[0 0 0 8] ^< WTJffilCi <9 . ^J^l2, Ozaki et al, 
Nucleic Acids Research, 20:5205-5214 (1992) ;Agrawal 
et al.Nucleic Acids Research, 18:541 9-5423 ( 1 990) ^ 



(4) 

5 

K7"n— M K. (iBeaucage and Iyer, tetrahedron, 
48:2223-2311(1992) ; Molkof,<7:>*ll#rr3!4 9 8 0 4 
60^; Koster<b<7)*H1$?Fgl 4 7 2 5 6 7 7 %r ; Caru 
thersib<75*ll#ff^4 4 1 5 7 3 2f, 445806 
6-S§-ioJ:tM 9 7 3 6 7 9 45-«<OXltt^M^Snfc*^ 

DNA-g-):3ciSS> 1?iJx.li\ Applied Biosystems, Inc. Fos 
ter City, Calif. CO 3 9 2ifc(±3 9 4IDNA/R N 10 

sin 5^^L6 o*? is*?-v<F>mmr*hz> 0 

SL<(t Tt-y 3*5!^ U^-^K^n-^'Wfi^lil 8 ft 
I^L3 0*? KCD®B-Cfe5 0 ^B^^y=f'5C^ 

L<I4, U^^K7°n-y<75 3' *S?^^ 

Kl47n y ? $*lT1^5jK &tzltm®#9 * 7~ 

J;ij:*y □Ki' u^-f-K7 p n-y<7)^3' K«l-y^ 

#*H jy$:0ijlc t ± 5 *s»3ttt-Cfc o T fc * < T fc i 

fefbT , «3t?W«)9M5lx<^ Kl±HHW(cy sjf-^r— ^ 
O**^? yi'a^vKilfti^tT-fci. agy 

&MW-ftlr (chromogenic molecules) tl¥lfH5o # 
SC7"a- 7<Dtztb<DM)tat£. V I)tSH7- 

J§fr#fc*k 0i|xJ4\ TKXiStfSfcS :Clegg 'Fluores- 
cence resonance energy transfer and nucleic acid 
s",Methods inEnzymology, 211 : 353-389 (1992) ;Wu et a 
1. , "Resonance energy transfer Methods and applicat 
ions", Anal. Biochem. 218:1-13(1994) ;Pesce et al.edit 
ors, Fluorescence Spectrometry (Marcel Dekker, Ner Y 50 
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ork, 1971) ;White et al, Fluorescence Analysis:A Prac 
tical Approach (Marcel Dekker, New York, 1970) ^ 0 £ 

it. xmt, y*°-? — mmi^T-zmva-ztnh 

liBerlman, Handbook of Fluorescence Spectra of Arom 
atic Molecules, 2ndEdition (Academic Press, New Yor 
k, 1971) '.Griffiths, Colour and Constitution of Organ 
ic Molecules (Academic Press, New York, 1976) ;Bisho 
p, editor, Indicators (pregamin Press, Oxford, 1972) ;H 
augl and, Handbook of Fluorescent Probes and Researc 
h Chemicals (Molecular Probes, Eugene, 1992) ;Pringsh 
eim, Fluorescence and Phosphorescence (Interscience 
Publishers, New York, 1949) ^*>3, *V=t 

fcfclc y *5 i tWH*H!^Sr 

R^ftfti-SfcfeOJiRtfcU, f'Rtf, Haugland (± 
IS) ; Ul lman f> (D%m¥fffW, 3 9 9 6 34 5^; Khanna 
b<n*m%fft%i4 3 5 1 7 6 0 
[0 0 0 9] *ffltt4y#-^ fW»H7-5r, 7 

-^fA75yt7f-^-5-^;l'*^-h 1 1-7 

- y y - 8 —yy* w^iv-^^— Yi~,x.xj2-x>-\- 
,v-< \/~>v- 6 —ry* is-y*/vfc*— hltfrfrZ>i-y 
f/U7 5 60{b-a-^)l-'a#$tt5o (tiWfeSf i L-CI4 3- 
7i=*-7 — fyi/T^-h^vily, T^yi/V 

0iJxl49-^ y^^r->T^- bT^ y v?^fcJ:t>*7 
^!)yytl/>y;N- (p- ( 2 — ]) 
/u) 7i=;l-) vK;K; '<>"/^ty7 , /-/i'l > 

^f/^yl, fu^s^fcs. »4L<(4, y#- 

*5>9, 0iJ;i(4\ Khanna fe> (±15) , Marshall, Histochem 
ical J. ,299-303(1975) ; Mechnen P, cD*H#ff B 5 1 8 
8 9 3 4 -$!\ Mechnen t>nm*\¥fffltim% 8 7 3 1 0 2 
5 6. 0-§- ; ^it^BergotfjWHP^ai^PCT/US 9 
0/0 5 5 6 5i5$,5 o fiC0 4ot0i^#Bg|C«t «9* 

[ooio] y tf-f-m-ttntffiytmtt+zi-v * 

5 : Eckstein, editor, Oligonucleotides and Analogue 
s:A Practical Approach (IRLPress, Oxford, 1991) ;Zuck 



erman et al, Nucleic Acids Research, 15:5305-5321 (19 
87) 3*7 l^^K±<75 3' ;Sharra 

a et al, Nucleic Acids Research, 19:3019(1991) (3' 
X/l/7t KJJAO ; Giusti et al,PCR Methodsand Appl 
icat ions, 2 : 223-227 (1993) *5 4 OTung f> 60*11 *&ffll 4 
7 5 7 1 4 If (Applied Biosystems, Foster City, Cal 
if. A^f 3 rtiB5$tt-C^?)Aniinolink r ' II&^LfcS' * 
**T5/S) ; StabinskyWfcllflflTSM 7 3 9 0 4 
4f (3' 7;y7/^*^*U^S) ; Agrawal et 

al, Tetrahedron Letters, 31 : 1543-1546(1990) (*7* 10 
7 b^Sr^l" ££££-) ; Sproat et al, Nucleic 

Acids Research, 15:4837(1987) (5' * >\>jj-f Y 
S) ; Nelson et al, Nucleic Acids Research, 17:7187- 
7194(1989) (3' 7^1) «?. fflKH ^flC 
^y a?? (✓^HloHteL 5 <5 tTUxJi, 
Clontech Laboratories (Palo Alto, Cal if . ) frh rti|5$ 

[0 0 1 1] ffiflJtCli. *^*7i^ hST'P 

tf K<0 5' t ^fc4U*7/t<:t U 20 

-ir-O- fell it 5 (0!l;ttf, Woob60*Ht#fF^ 

5 2 3 1 1 9 lf; tJit/Hobbs, Jr. C0*H#rF^4 9 
9 7 9 2 8 f #BB) o 

[0 0 12] *&WlC@_mi-Z>y°7 4^-&£Xf7u- 
7<nM$a*%M%<»miRlz£Z, #SS9U4, ^^v- 

[0013] 7*0-7*1*, *«w^liis^-e#sfi*t? 
3bft[4V-fft<75ft$-cfc-DTt> 4^>4', SsPirLT, ft 
l/N{S9W7*n-7'f4'>^< tt3^X*f**L-C^^lt 30 
ftlffcb?. fSttHJB tLT, ftlM*7 07 B o-7*fi3 

F ETCH«fffli:J:5fi$ ro±l®f4frv\ ftVMi 

9 COT 0 n -7* Wft $ (4 F E T E C H Wilffl |C 4 o T (±5 
E£ftftt\, *-ff*P>» FETCHIi'M<it3ttS 
# T'fc 5 S> 5 I^T tiWfi § (7) 7 s a - 7*{C O I^T 

.£„ UKRIBiU-C, ftW5?a>7* 
o-7*l4, Uttt^;*? l/*^ Kfc40'*S^!i:>e07'n 
-7'(Cj.^-^tc/^7'y #4 if-v-3 
liE-r-5ft$lrWi-5T'fe6 9 0 Sl-Mi9W7 c n-7'l4, 40 
ftVMi9£>7*P-7*J:9 fc'>fc< £ h 2i£X*tfsi^T-& 

0OfiJ8^*iST-fc^ 5 T !/ — y >^'Lfc7 P D-7'C0^gi 
?aJt^fiW1--5^ tic J; <o 7 s n-7'Ffl60fi$coftit(cH 

t LT, 7°7W^-^SISSi: LTIi^S 5°CKX±9 
0 5:tM.fefc4 5 I. wft# &n o it ib 

(D^WI^WlH, GeneRuner (Hastings Software, Inc. ) 

<r>m7L\t^-"ys 04 tmax^yy yv^tz 
®.m-$-z>~tx-bz>. so 
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[0 0 1 4] filMi^WJteT-W5' *SW»f^i:UT 
evMi?©jlfe-7-S:Wi»L.T'bJ:v x . fciVMi. 3' * 

^li9 007 i n-7'^^h)c-r5-i:'C'fo^o w4x^W3o 
COff^COgl MS 0 <T>-7u—-7~<D\ ^-fixfr 1 o"C$?tttf 0 

?rffl^5:HiT'#5!)\ lroii©^ £t£L<I4 

[0 0 15] 2oC07 : n— ^W^!J ^ if— va V 
L7i«3\ JfijtSHc 4 >3 «**a©**i*»*tt«w»B $ 

IS o (V7a—y*(D 5 ' 5fcSS* * U*? 1 K±K**3fcH£ 
tN*3W*B< rwSrifctt, «*3taro*3t 

4r*L<t4, 5' *340*3' «S£SS:ffl^T3K$3teH*5 

4 tfrN * 7 s o - £1B 5 ' m. mis 4 

KKLTt iv>r i^ffi*$nxi^*II#f^5 5 3 
8 8 4 8f#R8„ ^co^rFicinti's «**H*JiV« 
*a>J^>*< <t t) l 5 * ? Kifcli-tJxJfiJl-hfiih, 

2otD7 = n-7^yN^7'y ^Vif-->3 ^Lti^, K 

T'^So Li»u**e>, e,utii7 j ci-7* 

S*« W*i <fc t57 n — 7"^t7 = d - 7~<D^4 7 9V 4 if- •> 
U ! tB7t^J?r7 = n-7'oo5' 4b-J:V3' *Sg|cfi<ri:^ 

5l^U^K©5' 471(43' **S5?7 UtI"^ K±ICg 
<ir, Tyfe-<*s«iEWlc<C5-C*)^5. SlM5 5(737 : 
n-7*ilC«**HSrll#. ;SVli5C07 = n-7*±IC$ 
3tJWSrE<fc«><OSijroiEK*i:oTfc < J:v\ ^ 
COKglCio^T, ftVM5 9C07 : n-7'(4ffi5fe^)l<l^Wl- 
S^-L, A'< LT, «*jta*ff5 7*o-7*^f>+»lc 

Lfrlstttfb. ifSL^Ilftli, fiVMid ©7*0-7* 

[0016] ^*»JSr^rl-S7*p-7*t«*3taS:Wi- 

5 7 s d - 7* t (O 9] ^ ^ { t $ 4t 5 1 1 1 - 4 <0 T v ± 4 % 
t^T*#5e 1 : 1 Ji s ft#fc8r*£ 

^fc^l". L^L^*'<b, ^«3ta^Wf 57n-7'l; 
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[0017] 

mmm] rmmmrn i±*« w <d mm <n tz <d t> <d x h 

-J&#Jt$ffl 10 

f£ (FETCH) mm*, t h -If^tWCMflT^^ 
-(Vu;*. (HCV) <DPCR!Cj;5il±i»f:fc»7 y-fe'f 

7°n-7"|±TAMR AfeU (N, N, N ' , N ' Thy 

T^fc Uot, 3' OHI4PCR^(C#ft^^Itg) „ 

f£fflLfc 0 attfeiTAMRAHFAN©ii-7'>3 
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icio^xmxMt Lx\m Ltz Q 
[ooi8] -mmm 1 
■7 7 4 •? -a ± rjy a -y (d mm 
Hcvxy u*Tb''&mzxffifrhmj£Ltz 0 -r-s 

T (75 life H C V W SrtS h 7L 5 r t <D X # 5 T y i? W * ff 
u^-f- KEJiJSr^l"* 2oJ)7 ! 7'f-7- fcitJ ! 2o«7 ! 

K#-5§-3 2 9 0*^ 3 54 3 £T?c7)H C V<D 5 ' 
#3-T-{ V^J$(7)2 5 4 b p»t^ V h(75#lCfc 
5tC0T*fcofc 0 HCV E?IJ <£>x — * fi 7= 7 v - left 
^Lfc„ S^L^7 s n-y^T*l-2i3«tU : 4(C^ 
-To 

[0 0 19] 

Itl] 



11 



(7) 



l&mW- 10-262700 
12 



I 
5= 



> 
< 



< 



7 b 



2 

! 



c 



8 

o 
o 



o 

o 
o 



o 
o 

§ 



o 

g 



5 b 



o 

< 
< 



= 6 



i 



u 
•< 
< 

3 

< 
< 
< 



< 

< 
< 



_ 6 



2 f» 



2 *n 









[hcv 


STjCGTTAGTATGAGIGIOGTGCAGOCT 26 | 800B | U L 




f*>J=t* 






1 HCVR2 


yGGTCCAOGGTCTACGAGACC T 


H 20 1 6I2< | «t 
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n-1 ci 


5 FAM C03GGAGAGCCATAGTGGTC PCM 




3TAMRA GGCCCTCTCGGTATCAC 



2 0 
1 7 



70-^0 1 
7n-7c 2 

Gene Runer'^— ~S a V 3 . 0 4 (Hastings Software In 
c.) JC±0^f*«rW-»Ufc D 
[0 0 2 0] HKltfiJ 2 

7n-7oM 

2f@W7°D— 7'^rTriLink Biotechnologies, Inc. (11585 
Sorrento Valley Rd. .Suite 105, San Diego, CA 92121) 

isi *y =fK^u^K^fi)t 

3' y (Glen Research* ? n :/# 

^-2 0-2 9 1 3) „ 
Ig2 6-FMAW 

i«F*ttS£:*-y * usi-f- K«r l 5Si©6 

- F AMT 5 y-f h (Glen Research* * P 1 0 

-5 9 0 1) fc^ttTR£S-ttTKS**4:«fcLfc. 
I§3 * ]) =* X 9 V sj-f - KJKftS 
Sr#*«7 ^=T*SrfflV^-C F AM*** U =* 'SrSfi 

fc. 

Xg4 fltfg 

fftHPLC^ffl^TFAMiat!J ^ K4r 

fcLfc. EtOHiffl^tfc^ftSrO. 3 M N a O A 
c*»bajft**fc. »aiSi.o#Kl-J: «)*.$iM i kW& X 
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* C 2<7>IE?iJ|iLO^T<OttfflW _ e&^7F (3' *>P>5' 
*4 

6 9 14 6 -F AM 
6 0 6 5 T AMR A 

E t OHT*2[H]i5fe#Lfc 0 
IS 5 ir«^«f 
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